Abstract: Literature on supply risk management has consistently promoted the use of network capital to mitigate supply risk of small and medium-sizedenterprises (SMEs). Many scholars in supply chain management have suggested that structural, relational and cognitive dimensions of social capital in both the buyer-supplier network and the network of peers within a cluster can play an influential role in mitigating the supply risk of SMEs. Although research interest in supply risk management through a social capital approach is growing, so far no study has been directed towards the development of an instrument to measure network capital in the context of SMEs. To supplement such inadequacy, this study conceptualizes, develops and validates four constructs of network resources/practices, namely, buyer-supplier social capital, cluster social capital, buyer-supplier integration and cluster cooperation, and supply risk construct. In developing the instrument, a rigorous process employing literature review, focus groups discussion, opinions of academics and experts, and agreement survey has been followed. Using the survey data collected from the apparel SMEs of Bangladesh for validation, the findings of the study suggest that the proposed instrument is a set of reliable and valid measures of the above-mentioned constructs. Therefore, it can be subsequently applied in other studies through a contextual modification as a means to examine various theoretical and conceptual models.
Introduction
In today's global business environment, supply chains have become more complex in structure and challenging in management (Ambulkar et al. 2015; Cheng et al. 2012) . Consequently, firms are exposed to higher supply risks in recent years (Christopher et al. 2011) . Supply risks can be defined as the probable deviations in the inbound supply from the initial overall objectives that may result in incomplete or unfinished orders (Kumar et al. 2010) . Supply risks incur significant financial and non-financial losses for organizations who fail to protect themselves against the risks (Kim & Vonortas 2014; Wiengarten et al. 2013) . In general, the impact of supply risks on firm performance is more severe for small and medium-sized enterprises (SMEs) than large corporations (Ellegaard 2008; Hendricks & Singhal 2005; Hendricks & Singhal 2003) . For instance, through a comparative study , Hendricks andSinghal (2005) reported that similar supply risk reduces operating income of SMEs by 75.77% more than that of large enterprises.
Although SMEs are more vulnerable to supply risks than large enterprise, focus of previous studies on supply risks or supply risk management has been placed mainly on large corporations (Kim & Vonortas 2014; Ellegaard 2008) . Moreover, the majority of these studies primarily recommended holding buffer stock, developing supplier, and ensuring formal process for mitigating supply risks. Each of these measures needs either considerable resources or strong position power to influence suppliers. These measures are usually beyond the capabilities of SMEs due to their limited resources and managerial skills (Chowdhury 2012; Prasad et al. 2012) . As an alternative avenue, many authors proposed leveraging social capital to mitigate supply risks of SMEs (Prasad et al. 2012; Jansen et al. 2011; Villa & Antonelli 2009 ). The authors argued that social capital, which exists within the horizontal and vertical network of an organization, can help develop SMEs' ability in mitigating supply risks. However, social capital requires less financial investment (Uphoff 2000) which overcomes the barrier of resource deficiency of SMEs. While different studies suggested the use of different types of social capital to mitigate supply risk, Chowdhury et al. (2016) mentioned, through an extensive literature review, that two types of social capital are particularly relevant to SMEs. They include buyer-supplier social capitalresources gained via the network of sourcing SMEs and their suppliers -and cluster social capitalresources leveraged through the network of similar SMEs within the same geographical cluster. The authors also contended that buyer-supplier integration and cluster cooperation mediate the relationship between (a) buyer-supplier social capital and supply risk, and (b) cluster social capital and supply risk respectively, as depicted in Figure 1 . To validate the relationships between the constructs, they called for future research to investing ate these associations. While leveraging social capital to mitigate supply risks of SMEs is suggested in the literature, no research so far has been directed towards the development of a survey instrument to measure the above-mentioned network resources and supply risk in the context of SMEs. Given that operational measures of a construct depend on the size and context of the firm (Venkatraman 1989) , it is important to develop an instrument to measure the above-mentioned constructs in the context of SMEs before testing the relationships. Figure 1 : A conceptual framework of network resources and supply risk (Source: Chowdhury et al. (2016, p. 
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40)
The primary purpose of this study, therefore, is to develop an instrument to measure five constructs, namely, buyer-supplier social capital, cluster social capital, buyer-supplier integration, cluster cooperation and supply risk in the context of SMEs. Many authors in the field of supply chain management have highlighted the importance of clearly defining constructs and measurement items under various contexts to enhance stringency of the research (Li et al. 2005; . Given that development of a measurement instrument for the constructs is at the core of theory building (Venkatraman 1989) , we intend to contribute to the development of supply risk and network resources constructs with a set of operational measurements. Towards this end, we have followed a very rigorous step-by-step process to minimize the errors of the measurements. Therefore, the findings of this study provide a set of valid measures that can be subsequently applied in other context to extend or refine the conceptualization as well as operational measures. Such an effort reflects a cumulative theory-building perspective where advancement is made by successively examining the efficacy of the measures in varying theoretical networks (Cronbach 1971) . Moreover, this study will allow researchers to examine various theoretical and conceptual models with any of the five constructs, developed in this research, in the contexts of SMEs.
The rest of the paper is organized as follows. In section 2, we define the domain and dimensions of all the constructs. Section 3 describes the data collection procedures of this research, followed by a section on the measurement development process. 
Buyer-Supplier Integration
Finally, section 5 discusses the implications and the limitations of this research.
Domain and Dimensions of the Constructs
Domain of a construct is usually a brief yet reasonable and acceptable representation of the concept of interest (Lewis et al. 2005) . In this research we specified the domain and the dimensions of all the constructs from the extant literature because reviewing the literature to identify the domain and the dimensions of a construct is considered as a more appropriate technique (Lewis et al. 2005) .
Social Capital
Social capital, which is available through social network, has been considered as a valuable resource (Granovetter 1992) . Although a number of definitions of social capital exist in the literature (Inkpen & Tsang 2005) , we define social capital as -the sum of the actual and potential resources embedded within, available through, and derived from the network of relationships possessed by an individual or social unit‖ (Nahapiet & Ghoshal 1998, p. 243) . We adopt this definition because it accommodates both individual and organizational social capital (Inkpen & Tsang 2005) and provides a wider view of the subject (Carey et al. 2011 ). This view of social capital comprises three dimensions: structural, relational and cognitive social capital (Nahapiet & Ghoshal 1998; Tsai & Ghoshal 1998) .
Structural capital refers to the frequency of the social interaction between the network members (Carey et al. 2011) . It emphases the benefits of multiple social ties across different levels and functions among the firms within the network (Prasad et al. 2012) . Relational capital is the extent of kind of personal relationship between the members (Nahapiet & Ghoshal 1998; Tsai & Ghoshal 1998) . Relational capital includes trust, commitment, reciprocity, friendship and mutual respect that network members have developed with one another (Villena et al. 2011) . Finally, cognitive capital is the level of common perspectives, such as shared values, philosophies, languages and understanding, between the members of the network (Coleman 1988 ).
This research focuses on two types of social capital -buyer-supplier social capital and cluster social capital -because both of these social capitals assist SMEs in mitigating their supply risks (Chowdhury et al. 2016) . While buyer-supplier social capital refers to the network resources leveraged from the network of sourcing SMEs and their key suppliers (Carey et al. 2011) , cluster social capital refers to the network resources derived from the network of similar SMEs operating within a particular geographical cluster (Inkpen & Tsang 2005) . This study provides the measures of all three dimensions of social capital for both buyer-supplier social capital and cluster social capital.
Buyer-supplier Integration
Effective supply management needs integration of key strategies within the process (Lambert & Cooper 2000) . Following the definition of and Das et al. (2006) , this research defines buyer-supplier integration as the synchronisation of information, resources and activities of suppliers and buyer in an essence of cooperation to gain mutual benefits. Multidimensional measures, such as (1) information sharing, (2) resource sharing, and (3) supplier collaboration between the buying firms and its key suppliers, represent the buyer-supplier integration.
Cluster Cooperation:
Cluster cooperation can be defined as the situation whereby homogeneous firms within the cluster share timely and quality information, share resources, and take remedy actions jointly (Oprime et al. 2011 ). Cluster cooperation is especially important for SMEs as they do not have sufficient physical resources and knowledge to individually deal with all the uncertainties.
Supply Risk
In the classical decision theory, risk is conceptualized as -variation in the distribution of possible outcomes‖ (March & Shapira 1987 , p. 1404 . Following the variation-based view, this study conceptualizes supply risk as deviations in inbound supply from the initial overall objectives (Chen et al. 2013; Kumar et al. 2010) . These deviations can occur in the time of delivery, quality of products, quantity of products or overall requirements.
Data Collection
In this research, required data has been collected from the manufacturing SMEs in the apparel industry of Bangladesh, one of the major developing countries in terms of growth in Gross Domestic Product (GDP) (World Bank 2015) . Bangladesh is chosen as a study country for a number of reasons. First, literature on operations research, particularly on supply risk mitigation, of developing countries is still relatively limited (Sodhi & Tang 2014) . Second, selecting a country from the developing world seems more appropriate for this research because SMEs in the developing countries are more inclined to rely on social capital to manage risks (Gao et al. 2011) . Finally, SMEs play a very significant role in the economy of Bangladesh (Rahman et al. 2015; Chowdhury et al. 2013) . SMEs in the apparel industry are chosen as the subjects because this industry has been contributing significantly -around 80% of the total export for the past few years -to the economy of Bangladesh (Ahmed et al. 2014) . Considering the context, firms having a maximum of 250 employees are considered as SMEs (Industrial Policy, Government of Bangladesh,2010)
Measurement Development Procedures
In designing the instrument, we followed a rigorous step-by-step process adapted from Straub et al. (2004) , Vogt et al. (2004) and Haynes et al. (1995) to minimize errors. Initially, measurement items of all the constructs were developed by reviewing the facets of similar constructs from previous studies (Straub et al. 2004 ). Then, three focus group meetings with some members of the survey populations were conducted to validate the developed instrument and to reveal any new constructs or facets that are specific to the target population of the study (Vogt et al. 2004; O'Brien 1993) . After the focus group meetings, the instrument was modified and new items were added. The instrument was then shown to academics and members of the target population to establish its appropriateness, adequacy and clarity (Lewis et al. 2005) . Following the suggestions of the reviewers, the instrument was revised again. Finally, an inter rater agreement survey was carried out to determine the relevancy of the items to the constructs (Lindell 2001 ).The process is depicted in Figure 2 .
Stages of instrument design
Steps of Instrument design 
Figure2:Stages and steps of the survey instrument development process
Development of Preliminary Instrument: Preliminary Measurement Items for Social Capital
This study investigates two forms of social capital -buyer-supplier social capital and cluster social capital. Research that investigates two or more types of network capital generally uses the same items for different networks (Mesquita & Lazzarini 2008; Schmitz 1999) . Thus, same items were initially selected to measure both forms of social capital. However, they were referred in separate questions. Upon reviewing the extant literature, six items were selected to measure the structural social capital. These items are mainly concerned with the frequency of interactions and the multiple connections across diverse functions between the personnel of member organizations of the network. These interactions between network members include interactions in social events, joint workshop, co-location, team building exercises, interactions across different functions (Carey et al. 2011) , and intensive interactions between the personnel (Villena et al. 2011) . In order to measure the relational social capital six items were selected that examine the extent to which the relationship between the network members is characterized by trust, mutual respect, friendship, reciprocity, interpersonal communication and commitment (Carey et al. 2011; Krause et al. 2007; Kale et al. 2000) . Finally, we selected five initial items to measure the cognitive social capital. These items examine the extent to which network members are congruent in organizational cultures, business philosophies, goals, ambition and vision, and codes and language (Johnson et al. 2013; Villena et al. 2011) .
Preliminary measurement Items for Buyersupplier Integration
Thirteen initial items measuring three dimensionsinformation sharing, resource sharing and supplier collaboration -of buyer-supplier integration were initially selected to operationalize the construct. We selected four items from Prajogo & Olhager (2012) , and to measure the information sharing. These items measure the extent to which the buying SMEs and their key suppliers: (1) share sensitive information, (2) share any information that might help other party, (3) exchange information timely, accurately and/or completely, and (4) keep each other informed about events or changes that may affect other party. In order to operationalize the resource sharing, we selected four initial items from Yim & Leem (2013) that examines the extent to which the buying SMEs and their key suppliers share: (1) business experiences, (2) technical supports, (3) tangible resources when necessary, and (4) financial resources. Finally, we selected five measurement items from Li et al. (2005) to examine the supplier collaboration. These items examine the extent to which SMEs (1) solve problem jointly with key suppliers, (2) help key suppliers to improve quality, (3) include key suppliers in improvement program, (4) include key suppliers in planning, and (5) involve key suppliers in product development.
Preliminary Measurement Items for Cluster Cooperation
Eight items were initially selected to measure the cluster cooperation that examine the extent to which SMEs within the cluster share information and resources, and take joint action to gain mutual benefits (Li & Geng 2012; Schmitz 2000) . These items are reflected in the cooperation with other SMEs within the cluster to: (1) exchange information, (2) share business experience, (3) exchange resources, (4) follow up the activities of each other, (5) take joint action to improve product quality, (6) organize labour training jointly, (7) use cooperative sourcing, and (8) solve common problem jointly.
Preliminary Measurement items for Supply Risk
This study uses the variance-based view in defining supply risk. We initially select six items to measures variation in inbound supply demonstrated through (1) quality, (2) quantity, (3) lead time, (4) overall requirements, (5) maintaining promise, and (6) capacity (Chen et al. 2013 ).
In summary, 61 items are initially selected from the extant literature to operationalize the constructs of this study.
Contextualization of the Instrument
Next, three focus group meetings with some members of the target populations -operation managers of apparel SMEs of Bangladesh -were organized to validate and modify measurements of constructs to enable a better fit in the context of the research (Vogt et al. 2004) . In this research, the size of each focus group was five, which allowed the participants to involve more in the discussion as recommended in other studies (Neumark-Sztainer et al. 1999; Kitzinger 1995) . The three group discussions lasted for 55 minutes, 69 minutes and 71 minutes respectively. As the same issues and topics identified in the first and the second meetings also emerged in the third meeting and there was no new finding, the point of saturation was reached and the focus group discussions were considered completed (Morgan 1997) . All the sessions were audio recorded with the permission of the participants to facilitate the coding and the analysis of the data (Owen et al. 2016; Kidd & Parshall 2000) . From the analysis of the focus group data, thirteen new items were added under four constructs -buyer-supplier social capital, cluster social capital, buyer-supplier integration and supply risk. Respondents endorsed the measurement items of cluster cooperation construct but they did not provide any new item.
Buyer-supplier Social Capital
Two new items were identified under the construct of buyer-supplier structural capital. These are: (1) SMEs interacts with their suppliers face-to-face, and (2) SMEs interacts with the suppliers via multiple channels. Respondents of all three focus group meetings mentioned about these two items. For example, one of the participants of the first group meeting mentioned that -we physically go to the suppliers' house to buy the material, although we know they will deliver it to us if we order through mobile‖. 
Buyer-supplier Integration
Three initial dimensions -information sharing, resource sharing and supplier collaboration -of buyer-supplier integration were supported as the dimensions of buyer-supplier integration by the respondents of the groups meeting. One more dimension -flexible sourcing -was identified at this stage as respondents of all three groups discussion mentioned about fulfilling sudden needs and modifying the orders. For instance, one of the respondents of the second group meeting mentioned that -if we need something urgently, we just make a call to our key suppliers and they take all necessary actions to deliver the materials to our factory‖. Based on the findings of all three group meetings, four items were identified to operationalize the flexible souring. They include:
(1) firms can make quick orders, (2) firms can modify the order specification, (3) firms can modify the delivery time, and (4) suppliers take necessary actions to fulfil sudden needs.
Cluster Social Capital
Discussions with the respondents in all three group meetings revealed that firms within a cluster interact quite frequently in different ways with other firms to build personal relationships. For instance, one of the respondents of the second group meeting mentioned that -as we are doing business in the same area, we frequently take lunch or go to the mosque together for the prayers; this kind of social interaction improves the bonding between us". Consequently, one item -firms within a cluster interact in the various daily activities -was added to the measurement of structural cluster capital. One measurement item was also added to the cluster relational capital that relates to togetherness, as the respondents of the second and the third focus groups clearly mentioned that they valued the collective benefit of the cluster, and together with other firms they were trying to develop the whole cluster. 
Supply Risk
In addition to the measurement items identified from the literature review, respondents of the group meetings mentioned about the deviation in price in sourcing. For instance, one of the respondents of the first group meeting mentioned that -sometimes we face problem due to the frequent price increases by the suppliers. For example, I bought some materials from a supplier last week and when I returned a couple of days later to buy some additional materials the price had increased‖. Therefore, it was added as a measurement item for supply risk.
In summary, through the focus group discussions, thirteen new items were added to the instrument, giving a total of 74 items to operationalize the constructs of this research.
Academic and Target Population Review
Pre-testing the Instrument
The instrument of this study was pretested by the academics to examine whether the instrument accomplishes the study objectives (Forza 2002) .
The instrument was pre-tested in two phases. First, the English version of the questionnaire was presented to three academics to ensure that the instrument measures all the constructs appropriately and adequately. Some modifications were made with the scaling and anchoring of the questions in the questionnaire. The questionnaire was then translated into Bangla, the mother language of Bangladesh, by a professional interpreter. At the second phase, the translated questionnaire was presented to five local academics to comment on the questions in the instrument in terms of their relevancy, adequacy and clarity. Some minor modifications were also made with the wording of the questions.
Pilot Testing the Instrument
At this stage, the researchers physically visited five samples of the target population, and questionnaire was presented to them face-to-face (Schwarz et al. 1991) . Respondents were asked to review whether (1) definitions of constructs are clear, (2) wording and meaning of the questions are clear, and (3) there is any likely problem in answering the questions. Based on the comments of the respondents, some minor revisions were made to ensure that the questions and instructions are clear and user friendly.
Interrater Agreement Survey
Finally, an interrater agreement survey was carried out to determine the relevancy of the items to the constructs and ensure the further content validity (Haynes et al. 1995) .A five-point Likert scale ranging from ‗not relevant' to ‗absolutely relevant' for all 74 items of the instruments is used in this study (Banerjee 1999) . Using 10 or more raters is suggested for the interrater agreement survey (Lindell et al. 1999) . In this study 20 interrater survey questionnaires were distributed and collected from the respondents to ensure more consistent results (Lindell 2001) .From the responses of the judges, a mean score was computed to represent the extent to which a particular item is relevant to a construct (Polit & Beck 2006) . If the mean value of an item is less than half of the maximum scale point (i.e. 2.5 in this case), that item is considered irrelevant to the construct (Shoukri 2010; Davis 1992) , and should be deleted from the instrument (Lindell 2001) . Mean score of all the items of the instrument of this study is more than 2.5 (appendix 1), thus all of them are retained for further analysis.
If an item receives more than half of the maximum possible mean score, then it should be further analyzedthrough investigating the power and the pvalue of the items to examine the consensus of the agreement among the raters (Preston & Colman 2000; Lindell & Brandt 1997) . In the situation when judges rate multiple items of a single target, Lindell (2001) J is the number of items −2 is the variance of the ratings of judges 2 is the variance of the uniform distribution
Based on the index of interrater agreement, p-value and power of each of the items were calculated. An item, which sustains through the evaluation of the mean value, is dropped from the instrument if the p-value of the item is more than 0.05 and/or the power is less than 0.8 (Sud-on et al. 2013). Summarizing the discussion above, the decision regarding dropping the items was taken based on the following criteria-1) Drop item when its mean value is less than the midpoint. 2) Drop items left from 1) when p > .05. 3) Drop items left from 2) when power < 0.8.
The results of the interrater agreement analysis (appendix 1) demonstrate that altogether 10 items of this study received p-value more than 0.05 and/or power less than 0.8. These 10 items were dropped from the instrument. The final instrument, therefore, contains 64 items used to measure the four constructs of network resources and supply risk constructs. Appendix 1 includes all the items to operationalize these five constructs.
Discussion and Conclusion
This study presented the development of the operational measures for four network resources constructs and supply risk construct in the context of SMEs. During the construct validation process, thirteen new items and one sub-construct were added with the preliminary instrument which was developed based on literature review. However, during the purification process, 10 items were deleted for improving the content validity of the constructs. Deletion of these 10 items does not affect the underlying theoretical construct. Their deletion only reflects that these items are not important in the context of SMEs.
The major contribution of the present study is the provision of a rigorously validated instrument for of a set of constructs related to network resources and supply risk in the context of SMEs. We believe the measures developed in this research are valid and can be used for further studies on network resources and their relationship with other outcome constructs, such as operational performance, knowledge creation and knowledge sharing. Although, many scholars suggested that social capital can play a very significant role in mitigating the risks of SMEs, there is alack in the understanding of what constitutes a comprehensive set of network capital constructs. The measures of four network resources constructs -buyer-supplier social capital, cluster social capital, buyer-supplier integration and cluster cooperation -provided in this paper can be useful to SME practitioners in evaluating their state of network capitals. These measures can help them formulate proper strategies to leverage various types and dimensions of network capitals.
In the present work, data was only collected from SMEs in Bangladesh. Future studies can broaden their scope by collecting data from various developing and developed countries. This is because measures developed in this study may not be appropriate for the SMEs in developed countries as they are relatively IT savvy and provided with formal training opportunities (Tang et al. 2015; Kartiwi & MacGregor 2007) . Since the concept of social capital can be studied in the context of various networks (Inkpen & Tsang 2005) , a single study may not be able to cover the domain of various networks. In this study, we only focused on two networks -network between sourcing SMEs and their key suppliers, and network of peers operating within a geographical cluster. Future studies can develop measures of social capital for other networks, such as manufactures with their customers, subsidiaries working under a unified business identity, and manufacturers with different logistics service providers. Another direction for further study is that dimensionality, convergent and discriminant validity of the constructs can be checked through quantitative analyses, such as exploratory factor analysis or confirmatory factor analysis. A large-scale survey can be conducted to test the dimensionality, convergent and discriminant validity of the developed constructs. 
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